
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



121 




IX. Obfervations on the Manner in which Glafs is charged with 
the eleSiric Fluid, and difcharged. By Edward Whitaker 
Gray, M. D. F. R. & 



Read January 17, 1788. 

k R. Franklin, in various parts of the firft volume 
of his Experiments and Obfervations, afferts, That 
the natural quantity of electric fluid in glafs cannot be 
increafed or decreafed ; and that it is impoffible to add any 
to one furface of a plate or jar, unlefs an equal quantity be, at 
the fame time, given out from the other furface *. This error 
has been adopted by fucceeding electricians ; among others, by 
the late Mr. Henly, who in one of his laft Papers, printed 
in the Philofophical Tranfaftions for the year 1777, has 
the following words ; " According to Dr. Franklin's theory, 
*' the fame quantity of the electric matter which is thrown 
" upon one of the furfacesof glafs, in the operation of charg- 
11 ing it, is at the fame time repelled or driven out from the other 
«' furface ; and thus one of the furfaces becomes charged plus, 
"the other minus; and that this is really the cafe is, I 
" think, fatisfactorily proved, &c. -j-." 

Beccari A alfo has adopted the fame opinion, faying, «* That 
«« a quantity of exceffive fire cannot be introduced into one 

* " The, quantity proportioned to glafs it ftrongly and obfnnately retains, nvtd 
" will have neither more nor lefs." Experiments and Obfervations, Vol. L p. 26. 
See alfo p. 75. 81. et alibi, 

t ■ Philofophical Tranfaftions, Vol, LXVII. p. IOO, 

^• r 0L. LXXVI1I. R *' furface, 
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" furface, but inafmuch as, an equal dole of natural fire can 
" quit the other furface*." 

Theie ailertions are, I apprehend, directly contrary to what 
really happens. Inftead of which, I believe, we may fafely 
aflert, that glafs, and every other known fubftance, may have 
its natural quantity of electric fluid either increafed or dimi- 
niihed to a certain limited degree ; which degree bears no pro- 
portion to the quantity of matter contained in a body, but is 
(caUris paribus) in proportion to the extent of its furface. 

This law, which is, perhaps, without exception, may be 
coniidered as one of the fundamental laws of electricity, and 
one upon which many of its principal phenomena depend. 
At prefent I (hall only con'fider it fo far as it is the caufe of 
what is commonly called the charge of a coated jar. 

Suppofe fuch a jar infulated, and connected by its knob to 
the prime conductor of an electric machine ; if then the ma- 
chine be put in action, a certain quantity of electric fluid 
(agreeable to the above-mentioned law) is added to the natural 
quantity belonging to the inner furface of the jar. After 
which, if the- finger, or any other conducting fubftance, be 
prefented to the outer coating of the jar, a: quantity of electric 
fluid, nearly equal to that thrown in, comes from it. But 
this departure of electric fluid from the outride of the jar, 
cannot be (as Dr. Franklin fuppofes it) the caufe which per- 
mits the addition of fluid to the infide, but is merely the con- 
fequenceof the action of that fuperfluous quantity which was 
thrown in. And the operator may, if he pleafes, .inftead of 
taking electric fluid from the outfide of the jar, take out again 
(by touching the knob) nearly the whole of what he had 

* Treatife upon Artificial Electricity. Ehg. Tranf. TeiS. 181* 

thrown 
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thrown in, which he could not do if an equal quantity had 
already gone from the outfide of the jar *.* 

When the quantity already fpoken of has been taken from 
the outfide of the jar (the equilibrium being nearly reftored) 
another quantity like the firft, may again be added to the inner 
furface: after which a fimilar quantity may again be taken 
from the outfide: thus, by the fucceffion of a fufficient num- 
ber of the quantities allowed by the before-mentjoned law, the 
jar may, at length, be completely charged. 

There are other ways of charging coated glafs ; but if it be 
allowed, that the charge, in the foregoing inftance, is produced: 
in the manner I have fuppofed, it will not, I think, be dif- 
.puted, that all other charges are produced by a fimilar alterna- 
tion of fmall quantities. This, however, will appear more 
clear from the obfervations I mail now make on the manner in 
which the difcharge is produced. 

When the aftoniftiing velocity with which the charge of a 
jar or battery moves through a coufiderable fpace is considered, 
it may at firft appear impoffible, that the difcharge mould be 
made by, the alternate giving and receiving fuch fmall quantities 
as thofe by which the charge was produced ; yet a more ample 
confideration of the matter will, I think, mew that it cannot 
poflibly be brought about any other way. 

I prefume it will be granted, that the charge of a jar (in 
difcharging) either leaves it all at once, or goes out by the fame 
fmall quantities by which it went in. To fuppofe any inter- 

* Much difpute has arifen among electricians refpefting the degree of charge 
which may be given to an infulated jar; but no one, that I know of, has taken 
notice of a deception which -will happen, if care be not taken that the fame fide, 
by which the jar is attempted to be charged, be firft touched in trying whether it bo 
charged or not; whereas it is clear, from what has been laid, that, if the con- 
trary furface be firft touched, a fmall charge will, from that very circumftance, 
he produced, 

R 2 mediate 



124 Dr. Gil ay's O&fervations, Sec. 

mediate manner would neither leffen the difficulty, nor would 
it be confonant to any of the known laws of electricity. 

If then the whole charge leave the jar all at once, there 
muft be a point of time at which the jar will be without any 
electric fluid either on one fide or the other: nay more, fup- 
pofe a large jar or battery to be difcharged by means of a few 
inches of thin wire, there will then be a point of time at 
which the whole quantity of electric fluid, which conftituted 
the charge, muff, be contained in a piece of wire, weighing 
only a few grains. 

Now, if it be confidered, that time (like matter) is infinitely 
divifible, may we not rather fuppofe, that the difchargeof ajar 
is nothing more than an inconceivably rapid fucceffion of fuch 
fmall quantities as may be fent off, without caufing fuch a 
deftruction of the equilibrium as the laws of electricity feem 
not to admit ? 

That this fuppofition is not quite free from objections I 
readily admit ; but before they are permitted to overthrow it, 
let it be well confidered, whether they are (upon the whole) as 
flrong as thofe I have ftated againft the oppofite opinion, which, 
I think may be pronounced to militate not only againft what 
has been here mentioned as a fundamental law of electricity., 
but alfo againft every known fact. 




